(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11 251966 A 

(43) Date of publication of application: 17 . 09 . 99 



(51) Int. CI 



H04B 1/707 
H03H 17/02 



(21) Application number: 10054019 

(22) Date of filing: 05 . 03 . 98 



(71) Applicant: 

(72) Inventor: 



FUJITSU LTD 
CHIN HON 



(54) MATCHED FILTER AND RADIO RECEIVER FOR 
CDMA COMMUNICATION SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To select an optimum 
architecture, to effectively lower the switching rate of 
the entire circuit and to substantially reduce power 
consumption by utilizing the feature of matched filter 
calculation, data dependency and data symmetry and 
performing design by the low power design method of a 
digital circuit related to a matched filter. 

SOLUTION: This matched filter is provided with a data 
input control part 2 for specifying a place for holding 
received spread data every moment, data holding parts 4 
for holding received data, a spread data path part 3 
composed of the plural data holding parts 4 which is 
controlled by the data input control part 2 and an 
arithmetic part 5 for EXORing, adding and outputting the 
received spread data in the output of the spread data 
path part 3 and a spread replica code generated by itself. 
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±ih wfitsfcT*— * gc ©#t=- * «j$a5a>p> ©u^ 
Hc*S*arJnJ(LTffl*i-a«llc»tS:*«*.r«*s*L 10 

otv<< tm.T'—? fijjimub ttttTL* 1 1 t> ic, 

*iMtLt, KS-^-^fftHPSfo^fe©^^ ifctt 
«*£©**«rfT*5i:fc 1 bte:, ^-h^ft©***** 20 
jOng LTHJ#^5**©«JWI5«r**JfcT«j*3;h,fcr. 

[n^«3] KtMR^-^A/jiswifiJa^ ^©^-ps 
© 5 *>© i o©3irBitt«»«p«iJ©***te©^ri»«dfifia* 

LTV< ~ tfcJ;0, Ji1B©ifc«5*— 
It 5 9 ©9 s r — * flM***MSfc H«f 
S*tTV^ £Sfc#j*3;h,fc;:£&i*«£?^5, »#* 30 
1 Xtef#*S 2 KfEffc©-v s-f K7^ /i-* „ 

Six-TV-^ i 5 fctfMt Sfifc t *mkb-r 
lt*:^lXt4fi3ltJ®2{rfS«©-7S'^K7-C/l'^ <> 
[fflf*«5] K4t»7*-^>''«^«BJ©eitttfcf*-^©A 

t-t-S, Hf*3filXtt»**2fc1B*©-rs'f L K7-rA' 

6 ] Wit*?*— ffifc:*! »* 5 7='- * AM* 
35©^ n y ^ ATJffiflte* mmsr~9 XftWmUfrhcn 

mwrn^-zmm z ^tx^^mti^m^- 9 m$u^<o 

^ p if ^ ATJff # t -T 5 jlM^^^tt r t -Sr^iS 
ir-TS, ft#Jgl, 2, 5©v^-rtu^^tEtt©-^s/^ K 
7 4>^9o 

gp©^p s/^A^fi'Jti, ^rA^oj,^^$5t5i 50 
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A^3Si»gB^ f> ©fffl Wf i ©S&agfiSISt SrJ£ Lt^ 
a«»HLlU>jS:Kf f -i5'ilii«f»'^©^os'^Ayjfflr#i 

1, 2, 5©v^-ftt^ i i-IE^©-^s'?- K7^c^^ 0 

±E©#f*-^iiM*»*»e>©a**»iR«)»-R*iit 

Affl«*^©S««*fcov^rl£»a■Srife■t■tl:«c«■^ 

91 5: * * x. fc c D M Aiiff ^©^Sff KM 33 v ^ 

feifcT 5 '- * £ A;*} $ -< < Sm©^ - ^ {S^pSPSr M^'J 
ttfcEd Lfc«^©fe£tfcx-^^^gBir, Kfcfc-r-i? 
©A^t-lSCTJifErotfeiic^-^^^gPt-^ttS^-- 
9 ffiH$»— ©?*- ^ »«f*J W ^rliW^fT 4otVK»7 
-^A7335iJWgPt, ilEWffitfe-T^—^^^SP©^— ^ 
««p«BJd»e>©Hl*i:, *£*«F*i:©*JISrfT*5 4:i: , t> 

cDMAHt^roi^tifo 

MAiiff ^SlT'Q P s K^fSSrJfi^ixfcSff-ff ^•(^ou> 
Ttt*fc«WSrft-*ifit«S[il»S:-€:>5cJLfcC DMAfflff * 
^;©^SffSB(-*3V^T. 

Ktt»«W»i9K tetfc7 =? -<5'^A73^tbS-<<«m©7 r 
tsc^-^^gpt, ^t£t5:-7=-^©A^i^C-C±|S© 

&mfflzm&nte<>x\,^<mm7*~-9 *?]fflffl&k . ± 

IE©te«fc7=— ^^^SP©^— ^^gPy5^©W73ir I 

A'fflttfbWF#t©*i|tSrff * 5 i t tfc-tiv'Pix©** 

c DMAiiff ^S;©ffii^gm^Eo 

[0001] (IW 
*W©«-T5fiflf»«F 

^©SJIf (1212 0-13 2 4) 

IWBSr»ft-r5fc©©#a (Hi, El 2) 

ISK©HJfi.©^Ji 

• m 1 mm^m<^mm (03-1218, a 1 3 , 19 1 4 > 
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^CDitiL (Ell 5-Bl 9) 



[0002] 

[0 0 0 3] 

W$i (BAT, C DMA :Code Division 
Multiple Access) M^tgi:#X.^ 
ttT*3 9, BSfe««jKiS||^ (ARIB) 

lass;*^ h^^tetfc^P (E*T, DS-S 
S:Direct Sequence Spread 
Spectrum) SrfflV^fcDS-CDMA^S:^- 

[0 0 0 4] ltt«k«F«#HdS 1 . 25 MH z D S 

-CDMA (Narrowband DS-CDMA) 

IS-95t It, gE(-*B<^V i;^;Hr/l/5 

5MHz«i^L7U£fi?ttDS-CDMA (W i d e b 
and DS-CDMA) t;I/5CDMA*i$ 

[0 0 0 5] D S - C DMAHM b/cff -^-/k^^- 
S*5tetM3F-S§- (PNS^ :Pseudo Noise 

y #w# 1 ^tesffi h £ t z> z. 1 k <t 9 tew tr- ^ 

[0 0 0 6] fHSfBMSrl^-r S^^^tt, ^vJy* 

>f » S AW (Surface Acoustic 
Wave) =i y#/W-<- N CCD (Coupled C 
harge Device)/^ if^SSlfllBlig^ i iC^C 
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ip duration) St- 1 tf y h^of b LTiM 

x ( t) = D, (t) + j • D, 
- y (t) = Ci ( t) + j • C. 
Qi ( t ) tQ 2 ( t ) ©JftfJfSrtSi: 



[0 0 0 7] :ni:»L, SSMBBSSH^f** ^s^u 
(chip rate) T^A* £ *LT < SSff©^ 

EXORiSJISrlSot, JnWW^t'SfcO-efcoT, ^ 

[0 0 0 8] K^/v^te, ifc«Mftv^PN=i — 

S lft*^J:S/hSfMSL,fiv^if7« y v b 

[0 0 0 9] -fflft, DS-CDMA^SSrfflV^fci 
*|SB*Oi^ffSP<^^nty^|gS:, 13 2 0 i^-fo -<£>I2 
2 0 i^i~D S - C DM A J^lrfflV >tS§ffi*^gff 
$153 Of*, J*^vK{f*te*fL"C— tfcSWSrSSU 

tt, Tv^^e>^j»C»K(e:aiairSfc^^fco 

-*^p&P3 1. &s^pgp3 2, mv&km#m3 

3, RFJf*MaS3 4, 7yft3 5 Sr-t**.T#fj*Six 

[ooio] — »cS«*»3 if*. ^^^yKdt^f 

So #J*Lf3\ — ScXBfcfritK:, QPSK (Quadra 
ture PhaseShift Keying) g£H 
^*Srfflv^5*^tt, 0 2 l {^"t-J: 5*-, x — ^v->- 

a, 3 6 b, 3 6 c, 3 6 d d&^T, Stilt 
'ik, ^IP»^3 7 a, 3 7 b^*3V^T*P***XT, i^fM^ 

[ooii] #s;-c*-r£* flM*«#Q 

i (t) , Q 2 (t) (^SiMI^^Mtix 

(t) , y (t) sw-n&ofe 

»f„ f 2 ^O^f^h Q, (t) , Q 2 (t) 

Q, (t) = R e [x (t) • e x p (j • 2 ji: f 
i t) ] 

Q 2 (t) =Re [y (t) 
. t) ) 

r^T% Re □ fi, HftfflJSr^fcL, x 

(t) fa, «t^^H5«ittfc^ 0 

[0012] 

(t) 
(t) 



X p ( j • 2 7C f 



(t) 
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Qi (t) • 
= R e [ x ( t ) 
+ Re [x* (t) 



Q* (t) 

• y (t) 
• y (t) 



e x p ( j < 
• e x p ( j 



2k (f ! + f f ) t) /2] 
• 2 n (f 2 - f ,) t) /2] 



(1) 



^^T% x* (t) fc*. x (t) COlftgR^STfcS, 
[00131S (1) ^*l«dS«F«Srit«i:bfc«^Sr 
3rt-<z?-e, 3Hf =i— ks £ , s Q te, &7£<Di: 51-* 

Si-Re [ (D, + j • DJ • (C,+ j - 

C q ) ] 10 

S Q = I m C (Di + j • D q ) • (C, + j • 

CJ ] 

im o M\ riMfcfflsSr*-*-*, 

[0 0 14] AjftftX«SK3 3tt\ tetfe^li^3 2^0bl 
F*«»3 4tt, fflF«lt*Sixfc«|j»«*S:, 
A) ^bfltricSttSo 7yft3 5H RFHM3 4 

20 

[0015] m^. sm ^^ov^ruiB^-r^o ia 2 2 

-««J*. D S - C DMA^SrfflV^fciSB*^ 

ry?m&7jk-to room 2 2{:^fDS-C 

Sr$« U U ^^y^M 

2, m«M4 3, Mtia4 4, -jmmmiu 

[0 0 16] T>"r^4 *SiR{e-S§-«:g:{rr5&<£> 30 

-/4XT>^ (LNA) a>fe«j*i*;h,5o JW*«f:** 
«543fc\ RFififgg|S4 2<DMfilC&tf&mmm^&? > 

[0 0 17] J£#«1BSB4 4fcJ\ JSjR»**«5 4 3t?^* 

Q 12 ( t) =Re Cr 12 ( t) 



M^y^f (PNfff) toffiF«ft£ffiBISri:o 

J: 5>i-, W 3> K«4 4 a, ^t44b, ^SP^ 
$g^4 4 c v 9 0° ^t@^4 4 d, 5* if" 4 4 e, K/ 

D (T^n^/f^S^W) »4 4 f , tfctfci^y 
m«S4 4g, A/DSB4 4h, vyf K7 
^;^20-l-20-4, »^44 i, 44 

[0 0 18] — »C«W8P4 5 W\ *£*«!MP4 4 

<^ffl*^*3ttS. ®l£ftStifcf^ v^/Wt-^x^ ^ 

£r£3 0 -r«tofe, *fSStbfc«F««*SrQi (t) . 
«W»<z>«a38«*^»««#S:Q, (t) tU 



■€ r n^**fii(6i»S: x (t) , y (t) , 
«»f., f 2 *^oii-5ir. Q, (t) 
2 (t) teyk^(D£o\^&%hZ> 0 

[00 19] Qi (t) =Re [x 



> Q 



•2jtf,t) ] 

Q 2 ( t ) -Re 
2 t) ] 

*fc, x (t) , 

x (t) = D t 
y (t) = C 4 



Cy (t) 



(t) 
e x p ( j 



P (j 



2 7C f 



y (t) f3u 3fc^T?*£;h,5J:5** 



( t ) + j • D Q ( t ) 
(t) + j • C q ( t) 

[0 0 2 0] Q t (t) , Q 2 (t) (Dffit&faKffiMQ 

,a (t) ttU &5£-e:g£2x6 0 
exp (j • 2 tc (f a -f.) t) 



i*&»i»r ia (t) fi, ft^ts^w 
r „ ( t ) = x ( t ) • y * ( t ) / 2 
y- (t) tt, y (t) <Dmm&®:&m~ro *:T*$>3<Z>T\ r„ (t) ttffl 

[0021] raffltftittJj:J:*i:, ft&ffl&ft f > = f a « *oT, ^RfiftiStit 

r 12L ( t ) =x L ( t ) * y l * ( t ) 

= (D, + j • D q ) • (C, - j • C,) 
— Di ■ Ci + D q • C q 
+ j • (C, ■ DJ - j • (D ( • C q ) 

Si -Di • Ci +D q • C q 
S Q = Ci • D q -Di • C q 

[0 0 2 2] W^!Js/KS44a gff ft I ^ 50 



(2) 



(t) 



* (2) « % 



• • • (3) 

• • • (4 - 1 ) 

• • • (4-2) 

4 4b(l A^f7'y 5/ KSS4 4 a^tti^i^^tt^ I 
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{f^i-^fbT, 9 0° ^t@^4 4 d3riibTf£fB£:9 0 

[0 0 2 3] A/D»4 4 f ^3^4 4 b <Z?W 
Afif Sr7t o / • f y t ©tfc 9 , I*] 

A/DfM4 4hlt S^iM 4 eOWMf 10 

[0 0 2 4] r^x% £««tf>ratlriiSh 

t£1ftg<£>fi ^ S /N (Signal /N o i s e ) it 

as^ft-rsfc*, pub, scx^n^etuo^tt, «ve*2o 

M (n T) = Z \ =1 R (k) • P 
R (k) \tVktk^ZfV*n^ ntt«E», P (nT) tt 
[0 0 2 7] rco-e^/^ K7^/^^fflV^5r k\Z£ 

0- KDtti/jm^i:, -^ty^K^^/U^ 2 0-4©^ 30 

0-3<E>tHyjff-g-fc«r*P*U Q^^/^—^S, £ 
[0 0 2 8] H2 4l^, '&$k<F>-?y^Y7 ^ }W<D-7v 
tt, Smbfc^y^u-hoa^Sr^FoJtlR^— 

— *^*«B2 2, «*«52 3 , ^y^lftffl^^ 
2 4, in»»2 5 T«fi!cSixTV^ 0 ^ 

#Wfc*«0Ji:bT, tfc*7*- hifctis, * 

7^2 5 6, f-V^y ^^fCfi4-T?fc^i: 

M = T X O 
N = D X M 



**L2|IK5o, iS?*t*^ff4|HltT**?*i5 0 "T*fc*>, ^ 
j/f K7^/^2 0-lfi, A/Df»4 4 fOffi^J 
«#D,i:it«CU^y*W#«^»4 4 g<^>ffl^«^C 
, to»«fli24BH«*, ftfcttfctt, ±flB5t (3) <z> 

[0 0 2 5] PI«M, K7^/l/* 2 0 - 2te N A 

/d*«»4 4 f (Dmttm^Vi t&wt^vxn^ 
/D^t&§£4 4 h^a/jm-^D, fctsufeu^y *«f#» 

W^tt. ±|ES: (3) OJB3«^*tlCbfc«J|SrfT*5 
[0 0 2 6] mm^, v^K7>fW20-4tt, A 

/d**»4 4 h©myj«#D, t&wc^v xft^m 

4S4 4 g(7>aj^ft-^C Q £<D»^£*BI«*, Af£ 
±iBS: (3) ^*2JS^*HCbfea#S:ft*5 

(n T) • Z k • • • (5) 

^ [0029] ms&~ 9s<X\fy MRfct, — 

h*^7*-^«sr*b, hot 

SrfT* 5 ^Sr*i"o 
[0 0 3 0] t£»7*— *>^*ffl5 2 2fci\ iJ-^y^^ 

— ^73F^£ lg<5o^7 hS«V7 hUi/X?mX&> 
oT\ v'7M/^^22-a, 22 — b, 22— c, 
22-d, 22 — e, 22— f, 22 — g, 22-hO 

7M^^7^|J, ^PJ(^Uc7y^77Py7 > 
(«T\ 7yy^7n S /7 p S:FFt»t5ri:^$>5) 

[0 0 3 1] h Ui^^^ 2 2 - afi, M 

ait[?»J{-iiJISSnfeF F 2 2-l a ~F F 2 2 -Ma 
Zrtez-Xm&Zti. V7h^?22-bfi, M©ff 
^J(-^^^tbfeFF 2 2-1 b-FF 2 

MSDi:5lli-iUgS*l/fcF F 2 2-1 h-FF 22- 

[0032] Mfc\ ^^y^ftTi:, y- 

^^y y^ftoi:j;otRa^J:5i:S$ti5 0 

... (6) 
• • • (7) 



W^*W*fi*^lfjy hft^-^WSrab, Ttt, 



50 



-to 
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[0 0 3 3] *fc\ &>T<oWL9i<oit#>* y ?zf? 

t6^t^S>5) ^1U*J< 0 i"*fc>*>, FFs2 
2-1 FF22-la^bFF22-lh £r$t®rfft 
id8fi^lJ{rIfiBLT«^;^n, FFs22-2lt F 
F22-2a^e>FF2 2 - 2 h Sr*WrWi- 8 fiafe5»J{^ 
iaetT«^^tb. B«|:tt, FFs2 2-Mfl F 
F 2 2 2 -M h (D 8 4B£:#jflJ L"t" 5 <fc 

*ti?ti<z>Wk7 V y-fte, 8 tr> hc^g: 

[0 0 3 4] teffcU^* 

U = ^ s> :/H* RB X ^5/ 

[0 0 3 6] -f 3 (5) 0«»Sr**-t-5fc» 
Mft A^itft^-^Sr-ttb-Pix, U (f» IB 
-ttxtf&<* i/7h©Mtti<4^o 3; (5) 

cTUv\ Ski-* ^T^AMSr-^CTLt, 

»*<©rt»tt % ^<rac-c&5fc», 'www 

[0 0 3 8] 

[*W##*LJ:5£:-rs«JH] ^t, vyf K7^ 
[0 0 3 9] ®«*<z>*M*tt 

So 

[0 0 4 0] ®Q P S KflOl^, I ^-Y^A- ( c 
h) t, Q'?**A' (ch) &&WtrZ>l£#>s 

yj-l/ffm (Switching Rate) It 

x\ *4 y^^rmt^ bis* in k^lt^s^ 

[0 0 4 1] £<0J:5*^t-«*#J*£*L 



"C*5< U^^-CfcSo *W«B2 3fi, tiffed— 

8B2 2<Z>fcH*l£, U^y 2 4€0mtit 

Sr»3»i-Sfc^-C*>!9, ^aftte, tiffin- 

2 2<DMt}<D&? yyrbttfc-t&ZolZ^ it (6) T?* 

So tMfcRF-S* (l, -l) tt*;h^e*u (o, 

i) T*asixSo 

[0 0 3 5] #P@gf$2 5 ft mWU2 3 7&>b<DTm<n* 

s G 3; (5) a>e>, A/j^nsffitk^— (nT) <D 

... (8) 
[0 0 4 2] 

K7^^ill ffi1»7 ? -^A^W»»2, feffrir-^ 
T\ i£»7*— ^^»3tt, fctt^-^&rA^tvS^ 

30 — ^A^fO&CT. ilScofeffc;^— ^/^£fl$3 {c*3^t 

[0 0 4 3] H2fS, *^P^^'J^S^^ 

^P3, «iSc«»gpi 9Sr***T«*$^TV^S 0 
40 T\ ftttk^— ^^SR3ft t£my=-^^A^$^S-< 

TVNSfcOT% l!£«7 :r -^A*WJ»g|5 2ft ^teffi:^- 

#7*- 9 A^<0<?—9 ««pfW» Sr«B»:fT* o T V ^ 

-^^^^3^#^-^^^4^^^tH^^^iim-^ 

50 (»*«2) o 
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[0044] s/t, mijL\tm2\z.um<D^y^v7^ 

*Ktt«««F»Sraitt^lB«Lfe5 Ko 

«5 3 K*3 5 &"r- 9 4 —(^■7=- 9 ««P^IHi 
3) o 

[0 0 4 5} £<b(;i, 0lX^Bl2ic:|2®co^^^K^ 

9 tttax-, m#'}>'9^£z>nm%£3k\zm^^x s jt 

&<D&WlT~9s<x&3lz.&tf&&T — 9&1ft&4*.(D 
y*-9i%mm?k%.%r £*vOK J: 5 ^«fifci"5 £ t h 

t£*7*-^OA*«^, Slfittli:^— ^A^Jffl»«B2^b 
<©*J»m^«?lST, Rt£»^— 3^ RtStfcT* 
-#SrA*S^5d^5^M»fcfrft hasfeK 
ttT«fig-r^r £ (»**5) o 

[oo4 6] rrt% iaixiiia2xttts*«5^ia«e 

iciaitST*— *««p»4<z>^n^^A*{B«-, RStlftx 

ti Srtt^- ^ 4 ^ ^ n ^ ^ A*Jffi* i: i" 5 
»8:»m**UtfeJ;< (f»**6) , Rifc*^-* 

gi$ 3 tints tt 5 y*— 9 4<D9*y9 AJlW fC 
->^t"M,9 n ^ ^rRte-T^ £ tic ^<0^^"rJ^9 

* * ^ sterna i ttjt*^ — * a2>«»sb 2 a> & owj» 

^«»»4^<o^n y^A^ft^-ir-rSikaiilKWSria! 
[0 0 4 7] S£>tC 01X^E!2^HS*^^^^K^ 

^/^tiitev^T^ tttt*^— ^^»3 tttaa*«6 

icQBB^ ±IE<0#7*--^««P»4*^^>tH^S:a«i«j 
KRSJJfSS 5 -W^J L55tw^^ £P/^I£tt <btu& t i: 

T% #38!S^)CDMAi«*a©!Rj||SflSltt, Sff 
T >^^£ril CXSff £ fiti C DM Ail ft 60S ftm 

mzMm\^tzmm.<o^w ; r-9^%h, mtfcWtr-9 

9 im^coy" — * ««MM» SrWacff* o x v % < fetftfc^ 
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LT^<5 (W**9) o 
[0 0 4 8] *36M©CDMAiiff*S;<^*ll6S 

ft ^T*Q P S K^i^^ffi^n/cSffff-^l-o^Ttfet^ 

rt<aftHft^— Kffiftfe^-^^A^i-^CT 
10 ±fE<Z)fem^-^/^^a5ic^tt6^-^^^^^ 

- * srw&fr* ot^< itiftf*- 9 Axmmn 
t. ±m<D^wc^-9y<^(D^r-9^wm^b(om 
ti 1 1 ^^flsmmm^t <omw$:ft& *>tkb\c 

±m<o^m^—9 ^<^u<o^—9^w^h(Dmt} t 

t LTVn^, 0) 0 

20 [00 4 9] 

(A) *»M©JBi**je« 

[0050] ant>, h 3 i^-r j; 9 mi mmmm^ 

|MB4 4iiOV^ 1 {> % ^^»S'Kffi4 4a, ^^r1h4 
30 4 b, MS4 4c, 9 0° 8ttffi4 4d, 5:^^ 
4 4 e, A/DM4 4f,«V7 B y^mS 
4 4g, A/DS^4 4h, fV^/^^F7^ 
A* 9 (fit^vyf K7^^) 2 0-1—2 0-4, 
^Pg:^4 4i, 44 j^^X.t«^^tltl/^ 0 
[0 0 5 1 ] <fc t£®C^Pa54 4 TU m$L%t 

^yyKS4 4a|ct5^r, I ^ir^/^irQ^ir^/^i: 
^^f-4 4 b {c:*5V^T, SSFP 
%fi»4 4 c^ba^S*L5T-?-o^?SjRi:»Jt^fc> 
40 ^ ^1h4 4 e M&^T, Q^-r^/^S:, 

4 4 c cDtU^K^^ 9 0° #fB§£4 4 d \CX&fa 

iS44f, 44hiCjoV>r, 5:^i^44b, ^^1^4 
4 e^h^mtJiE^T-f-n^ • ^V^^/^^L, ^ 
>< i^9/^^^ K7^;^ 20-1—20-4 (CjoV^ 

tttfe^y*«F*»4fe»4 4 g^a*|r*5»t54t«i: 
l^y^-^Ci, C, A/DfM44f f 4 4 

ffiBi*HSrtr*5.o Sb^, Aa*^4 4 i , 44]H8 
50 V^T, fV^/W^/f K7^/^2 0-l-2 0- 4 
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[0052] t^^>x\ &mmMMm\zi>*t>*z>, v=v 

v^/l^y^- 2 0 - 1 , 2 0-2, 2 0- 

3, 20-4tt. SILfcaAAf-^^, f 

ifc<^»£tT&oTft;^5^^ El 4 {^-r J: 5 
i^ atHfc^-^A^MWlilBS (tt) 10, fcffeir-^ 
Xl/^^EIB ^^^ffi) 7, ;aj— ^ 

y^m&s (ti/^^^w) (m 9& 

sfSbfcieiftA^-^sr, mky*—#y?y hm^m 

ftt$t VX(DF F s 1 3^»tii*S:fT*5'<< , ^<£> 

J;oTK^tif:lo©FFsl3l:, ^^^WfBBBS: 

^>-Cfe5 0 10COFFsl3lt 117— Kt=~ 

Hf^^t^FFl 3 a £5, 

^id*5i^Tit SfclKA*^— #tt8 tr* h<5o. KK&ft 
45FFs 1 3{^«#$*xSo 

[0 0 5 4] 05i:, &*^-*A^fW»IIII5 l 0<Z>« 

j«s:*-ro las^-rittifc^-^A^jwwiiiiBi ott, 

n*fcot, iS^FFlOa^MW, F 
F 1 0 a^A^Jffi^^itteStbT, ttWl^ 
^CfeSiM^^LTV^o *LT, FFlOa^l 

[0 0 5 5] MFFlOalt &5#BS*«ffi 

«rft«ri-5t)^T, MWI^f^DFF (Delay F 
lip Flop: y ?feif;&S/H^ 

f>*x£ 0 r^ti^J:»9, FFlOa^ *ISiftffi««F*f|J i 

u gi^^y ^70 ^y^-r^r *o' ^ 

J&s> i^7y : y^7i3y7 p 4:WSft5«l;5ia, - 
CO * 1 ' «ffi(Z)7 y ^7*7 0 ^^Sty^y y/^r n y 

[0 0 5 6] **3 % WPfittlKiR^SB 2: Ltit i try h 

CO^ y yTTVn iy^RR^StbS t><DX*te%< , 
Ot)^^fflV^TtJ:V\ *tt, &F F 1 0 a COffl^l 

ftS^ffi*^— ^^^^^-X^|eiaS7<Z>#FF s 1 
3{d, i&^^o&^oT*^, ^cofit^ <1' £fc 




(8) WHB^l 1-251965 
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Z>^t laot, n£— o<£>F F s 1 3 frTVr^y\Z£ 
tit, *<7>rt*dSH«fSn*o 

[0 0 5 7] r r.X\ ftttt^— l^;*^EI&7(E> 
4FFsl 3as5E«fStt5fflJHtt, (^s^ftx^s^ 

y^ifcx^-^y^y y^Sfe) gf^^^yKntv 
mx 'T iftofc7yy7 , 7Py/i:oMSoT^5 
F F s 1 3<Z>*dS, AJlMfab&ftf&X&l 17 — K#<£> 
10 tt»AAf-?S:7yft5^ J^^KPlfyi 
fc*. #FF s 1 3^»LTx — ^5E«ft?#Sllfi#S:*a& 

[0058] H 1 3 id. FFsl3 0[I]KJSE5c£r^i- 0 
rcoEj 1 3 l^TF-tF F s 1 3 i3\ 8i(7)FF13a^, 
8iOAND^ M3b £ A. TflffiKSttTV^ 

So **5, Bl 3fi0 8fflli, §{f L/c 1 K^-^co 

20 ^y ^^0K8ic:Hi^S*L5o ro<fc5*FF 

sl3tf>fi»te. 77VKntVf^S^t5FF10 
a L < . y^ftxt-^ty7 p y ^^*) 

[0 0 5 9] F F 1 3 a ft AND^- h 1 3 b 

^tti^Cl/SCT. S« LfcffififrT*— ?<D?h<DX try h 
Sr. lJ3SS^raf£*t»«F-r5t>^T?*>So *fc, AND 
y-H3bli, AAliBBtibot, Ifctt^-^A 

30 £\ <Z>»5£Sr-r5^— h"Cfc5o 

[0 0 60] il 4 (a)M, F F 1 3 a ^>A^*J^IU 

ffiA^WFFAMilf^^iiWioT, ^C7) 
tH^^FF 1 3 a^DiS^tc:A***t5t>C0"e&5o EI 
14 (b) Id, FF1 3aC^-f ^y^ff-F^T 
-To FFA^MI^RB-CNT^yl: 
ftSi, ^FFl 3 a^^-^^^r^^^^iCl 

40 ^t*y #FF 1 3 a ^DSB^f-l^ 9 ii*tu 

5 C iStd, ^^^<t^f^, #FF 1 3 ati^y— ^(CTfe 
S(Z>-e, ffitfeA^f^— ^t^y M3u #FF13af:S!) 

[0 0 6 1] ^/c N r<z>J; ?(dLT\ te*^— ^^°^[El 
^g7cD^-FF s 1 3<DA£}&, ffitfcA^T*— ^ i: ««(d 

#FF s l 3^7-^AA«W^ s^f y/$& 

Mid, Kj^LTV>5FF s 1 3 tEfflCT*— ^^^^ 
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7(D&¥ F s 1 3<DAJj1& : ¥-<OX'( y^^^mfe, 

[0062] **5, S#i^^Jfflicotb#ti, fit 

P^t^o laefr^-rJ: 51-, #FFsi 3ottW<z>Q 

[HSg7C0^&FF s 1 325, fifc&tofc:^ SfcStPmMffiB 

[0 0 6 3] IttfCT*— ^/^^U^^|hIK7 

tt, g« L^fef A^f-^^t5«f i^)F F s 
1 3^fe«^$*tT*3 9, r©FFsl3S¥ffi«i: 

FFsl3^>7hfiimiMgt45o i"ftfc*>, 

i^lfitS:^ *^^HIK7(7>FF s 1 3<£>tfj^£T^ LT 

[0 0 6 4] 8 71:, — «W*4ffl?^-w<f*^^y 
*J^lH]ggcoi^ij^^i- 0 rc^E!7^-r4^^--^^^ 
/yy^B*l|lIB5 0lt FFsl3)&5 (^^^»x 

4) i^ffi^ig^LfcV^ hu^^S¥^b«fi6:**t 

5 0 -<^\ 4^-^^>-^y ^mmmms cm, s 

5/^fiCi/7b^5^^tfeot, 4gg©FF 

s i 3<?!>7*-^dsu*s^ -t^a*^ ftimiigs 1 

KA*i*Jh,5o 

[0 0 6 5] sidigsi^ 4fflp^— ^^y ^ 

-t&i>(DT\ *Sl|IIK5 1 a, ^JP^dlSgS 1 b Sr-tfcx. 
T«fijc£;h/a^5 0 SAHIBS 5 1 ate, 4fflF*— ✓^i' 

^y ^^«j«iihii»5 o^e>u*stb5 4 ^^s^)8 
trixhf-^t, ie*^y*w#3B*a»4 4 g^to 

[0 0 6 6] JnKlilK 51bli, *»[HgS 51a 



[00 6 7] 
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1 1-251965 



(9) 



J: 5{-*oTl^5o ffiftA^T*— ^SrJUR-f 

5WMt46 0 H8I:, *»M^35^5 4fflF^- 
^*^y ^^ffiiJWEIIK^fllricSr^-t-o ream 8 i-^ 

l^i^^9^&7 P^(OWk<OF F s 1 3<£>4^b 1 o£>£H 

10 (SLT) 8a, "O* -ftl^FSM ( 'O' 

— State Finite State Machi 
n e : WlWcffi^i/-^) 8 b Sr**x.T«fiKSttTl^ 

[0 0 6 8] 1?U^^8af3\ JMtr~^'** l^*^ 
01^7^*3^5 4 fit^FF sl3^fj IfflCOFF s 1 3 
SaRtSt^^-Cfcio 'O* -RtFSM 

8bf^ l^^^fflrt^, fWlco^/^y/yy 
20 'oo' ^tKflg o , ( or &ikM i , * 1 o ' ^s^jg 

2. '11' ^l3^t^Str^^ T ^^ o *J3. 

[0 0 6 9] i-#;b^ SSf-^^W^^0S7 
rt^FF s 1 3CDJ±|^Jf*, 4i^o$ ir*£>;h,T\ ir 
^^8aCA^JM 0 4-tiFSM8b 

F s 1 3^blfi©FF s 1 3 asSlRS *U ^FF s 

30 n<5 0 

[0 0 7 0] rcoj;?^ gffltraAAf-^^^ 

#&**<z>-c* ^v^y^^twwiaisssrK^s^ 

tmoT, irU-^^(^J:oril^^tt^F F s 1 3 f£ 
tt;&S»f£U ^Ott^FF sl3fi, ffjfc«ffi^ftS(D 

X±^ft«t1R^V *m^b*. EXORffilU, 

40 ^»[HlSg9a, *P 
9 b ^^itM^TV^^o 

[0 0 7 1] i-^t?^, mW-M^t 9 a fi, s^l/rf 

y y ^ffl»IUK 8 rt^t l/^ 8 a <Z)ffi* t , g^T^ 

T-fc^o 1 f-^z/y >-^^ n 5y^S<7> % fir*>±i3S9 ^ n 
[0 0 7 2] t^yyOnjy^i 

50 



(10) 
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10 



20 



[0 0 7 3] SDff Ih3S& 9 b 5H^[hI£§ 9 a <£>-T-<T<Z> 

[0074] (a i ) *38wco» i mm&Mcom&m 
±m<omimm^mxm^^nx^^ 

ty/UyWioi^i 3; (9) £<9, iJ-^y 

[oo75] n 9 it, #3sbh0>» i mmmm^mm\- 

A^^JfflilElSSi Oi- J:orjg^$ttfcF Fsl3^)H 

[0076] rrt, ±m<Dmimmmmtm^n^ 
w-rsswm* mmtet><vzm't<r>x\ M&st&wmr 
-^f-v^y ^wi<£>*§^\ Jbaw>9* 

Si + j - s q 

= D, • (C, - j • C fl ) +D q • 
i>mbtl, Di • Ci^U-Wi, D, • j • C q 

coH-g:^ SrSU^c^^V v^/i^^ Y7 4 ^9Xfst£r> 
TV^cfcO£, S; (1 0) f5l ^(DX Ichf- 
*D,£, (c ( - j-c fl ) i:<©W-*T?ff*5 J: 5 (- 

j • Ci ©W-SirSrB'J^o^^^^/Ws/^- K:7^/i^ 
t^4oT^/:^^^, S: (1 0) «2«(7>J;5^, Q 
ch7^D ( i, (C, + j-C.) t<DfjrWxn^ 



30 



-^m • • • (9) 

[0 0 7 7] £<BJ:5t-LT\ «8W©»i»«i© 
Tt, t=V VZAs-vy^ Y7 4 ^9?tm$LX%£Z><DX, 

(B) *#W0>*2SSttflflB 

[0078] iii-e, g»«^ia;*«wi«fS-effifflSix 

ort>IH*«*S:»A5iii:ds-C#5o H l 0 ic:, 
91<Z>SS 2 UlS^ffi^^^S J£»«D S - C DMA*** 

JH2ft!S3Eife«l5 4 3t/!)y^^hJtt©^ ^co 

oT. s^7V v KSS4 4 a, **f"4 4 b, @8|S%£ 
S44c, 9 0° ^ffig^4 4 d, ^4 4 e, A/D 
Xft»4 4 f . Ifclft 1^7* y 4 4 g, A/D 

txf K7>f/^) 2 1-1, 2 1- 2jD|^44i, 
4 4 j *-?:*x.Tfl|fiRStbru^So 

[0079] rrr% ±.m<Dmimmmmtmcn^ 

9 ^v^Y~7 j ;V9\^ 2>Wt\$ t toti/^ 0 t? 

[0 0 8 0] Jb^ L^c J: 5 — ^C^Pi-Q P S K£rffl 
^TV^<7)T\ gff bfe I c h — 9 <OT>i h Qch 

(3) *$m~**k. 



(C q + j'Cj • • (1 0) 

[o o 8 i ] rtu^J: ichco^^^jg-r 

9i£&&b L 1 oco^V ^9f^v^ K7>f 
/^"CtT*5^i:^ «»I»^flEt?tt, *l f »2 2 
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[0 0 8 2] %z IT, glflfc I chi:Qc h <0^—$ 

r«g^t?^5o Hill:, *i^^2^Wl(:^ 
K7^^2 1- l, 2 1- 2ft SEik'T*— ^A^JS9W 

-/^^^y ^eb&s, *g*[U3g9, aw-^ty 

v^lUKs 8, %£H]j«9 9£^&x.T«/££tLT 

[0 0 8 3] @12C, 2 *Jtogffifc: 

^^^s&u^^f-^y y/@»8 8 b<Dmmm 
ff s i 3^^jw(-iaeuT' ; e^x.Tv^6o 

[0 0 8 4] ^/^y/yy/lI|SS8 8^ 

^yv^-r^s tmmx^x, &m7*—?s<xi>'i? 

*?\e}$&7 7f*3GQlS3£CDF F s 1 3(Dtpfab 1 OCOtH^J 

(SLT) 88a. 'O' -ftS©FSM8 8b 

9iB«t*ot, ^-^f-V^y ^^»jai|HlK8 8[*3 

5tt»V^y 5RWSIS9 9 afciSV^CEX 

ORSSLt, -?:C0"r-<T^»*S:*BaL|HlK9 b^c:*3V^ 

[0 0 8 5] r^)J;5*M(a^ ^ffltEtt-^— 
88 8 8<Z>W;*fe:, Q^-Y^fflffi»^F-^t***ix, * 

o*s**s«jna» 9 9^&*njmi***b5o 

[0 0 8 6] 

7^FFsl3^ &fc^fc»*t^«*$*t. £(b 
»tt*ifSr*JfflLT. j£*«DS-CDMA;fr^<Z>£ff 
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[0 0 8 7] (C) -^COffi 

F s l 3 09^>T y^v^&BScS-rs^iSfei: Lt\ #F 
F l 3 a(Z»T^— ^/^^H : fS:flEffli-S*•i£S^fflv^TV^5 

y n y Sr<6ffli-4 £ 5 

[0 0 8 8] y77*v7<09 n s^JB^Srttffl 

LfeA*«J»HIKS:«Po. ^ n s/ ^ F F s fftlff m 

SrEI 1 5 tCTF-fo ^(Dm 1 5 (O^tF F s 1 4 

tt. ttWc^— t?A*«l»iaKi 0^<b^fM»m^f-J£C 

20 fiCOFFHa, 8i(?)AND^M4b, 8ffi<ZV< 

^7r i 4 c £^#;tTffif&£*iTv^ 0 rr~c\ mi 

508fift Sff bfcl !7— K-t*—^^ If y MftS:*L 
T^<5 0 tLt, gffL/5:iy-Kf-^<Z)2©» 

Aot*5 9, rttfea^ Scso*-— ^i^^^y ignite 
8(-w^j$n^o 

[0 0 8 9] FFHalt AND^- h 1 4 b 

30 DFF («7yy7 P 7n^7 e ) ^<^fflV^*b£ 0 * 
fc, AND^M4bft A^WJWm&TfcoT, t£ 
m^-^A^a^JIUSSi o^t)<Z)»H9(ffl:iSi:T, g 

tt*A*7 ff -*tr:5> h i: . tt»7*-^A**«i|ilBSl 0 
^^^WFFAMIUffRB-CNT^M 
SSr^oT, -^COW^^F F 1 4 a C0D«^i^A^ ^ tt 

[0 0 9 0] ^ty^Z 14clt FFA^WJfflHf 

40 ^-RB-CNT^rii^i^itT. FF 1 4 ai:ffi*t5t 
^>T-fc6 0 Ml 6 (a) (C, ^n?/^ISSFF 14a 
^A^«P0?g^«^^^i-t irtt-. 016 (b) 
F F 1 4 a <D?x( * ^y^f — h^^-to 
FFAMWf^RB-CNTfl /^;77l4c 

i;:j;otB*Bil^StifcCNT- I Ni Lt, FF l 

[0 0 9 1] :it\ FFA^MI^RB-CNT© 
50 F F 1 4 a (d&^iZ^tbT, F F 1 4 a ^tH^t^QS^ 
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&±*y hZtiZo FFA^MWffRB-CNT 
<Dmt}j)Ur7<Ot%\$^ ^FFHal^jJ-T 9 !:/^ 
<DX\ fittk'r — ^tfy htt. #FF 1 4 a(^S(9ii*iX 

[0 0 9 2] rixd^fe^ #FFsl4©^Os'^ 

FF s 1 4 t£*«J*-C«\ JnSBLfcSt (7) 

^yy^ym fi-c&ids, A^fflwt-^ 

(:j:ottyi:^ti/:F F s l 4<^EH1^t~6f-tfK F 

F s 1 4P*i£>, (ttfCT*— ^^^tf y UK) flKCDFF 1 

[0 0 9 3] ^<DX 5*«*^<t 0, #FF 1 4 a CO^ 

«9 #FF 1 4 a(OA^*JWfS*RB-CNTS:ffi5 
^laot, #FF 1 4 a<Z>»fpSr«Cih^ffi^*ii:S 

[00 9 4] ^o^^ft«Wir«fe4:IC»S** 
Mi: LrH! 1 7t^ n y^lFF s ftJWliJBSoflt 

^SrBi9iiA/^{ft«pi--5^ ;£L< fcfcEt*) 
l^/K t^TfcoT, 8teFF15 

a, 8f@C0ANDy— h 1 5 b , 8fi(Z)AND^M 

5 c, 4 z/s<—# l 5 d£**;tT«fi££jh/r^£o * 

[0 0 9 5] Hi 8 (a) IZ.^ F F 1 5 a <DAJjffl'0Jj 
&^i~ 0 FF15aft ANDy- h 1 5 b1>*b(Otti 

-*if s> hi:, St*7*-^A*ft9#iattl 0^6>m*S 
;ft,>5 F FAMWMRB - C NT k <DWamm&Mo 
T, ^Hj^^FF 1 5 a<DVf&¥\ZA*)£tlZ>i><DT? 

[0 0 9 6] AND^- M 5 c f3\ W >v<— ^ 

1 SdOffl^ldfcMtSSfiCLKi, FFA*»l»flf 
RB-CNTt^I^6ot, -^COW^J^FF 1 5 
a (7)CKST-i-A^^tt^) &<£>T$>£ 0 ^^7 1 5 d 
i/^i^n^CLK^KSs^T, AND ^ — 

[0 0 9 71 018 (b) \C S FF15aC9^-f 
^-r-h^-r o 1rtet>h, FFA*»J»f8fRB-C 
NT<DMf)t>i*ls{£tj:Z>k, tfcWty* — $ y? y hPND© 




WBH^Pl 1-251965 
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FFAM^CKCH FFA*MWf*RB-CNT 

[0 0 9 8] FFAMWffRB-CNT^tii 
^^coir^te, #FF 1 5 ate*y —^fclJfeS^ 
T\ %My*—#^y Yfe, #FF15a 

^a^^SrA^-^-rt-, A^^JWf-^RB-CNTir 

[0 0 9 9] ST, JtlS^^^ffi^Tfi, SdRy*— * 
SrBkS-TS^ifei: LT, 7 * ^ Kn if 

^A^»J»^a;s:fflv^Tv^5^^ #xwKtr*uc:i8 
[0100] -rfcfcfc, ±^L^#^ffi^Tti, teffi: 

20 t*— ^A*»JW*rS:i: LT, 7 * V Kn tf>-S£fflV^c 
SiJ»^^fflv^^tuT*5<9. ^o?^^Ki3tf^»^«F 

7y^7o v7&&&ft^z.k&&mkT& 2m%t# 
[0101] Hi9i:, 2ii»*!>^^^a: 

*ffl^fcte^-^A^*J^II]KirK^-^^^tiISg 

30 — f^^switwi^ jtiesttfcitffcT*— 

^/^IllB 7|*9<£>F F s 1 3 <D 0 "h<D 1 S#i£tf 
fc<Z>T#>oT. Ktfj/ h#£>"* 1 7, 7*3 — ^1 8£r 
***.T«rt*tuTV^S 0 

[0 10 2] Ktf> h^7^^^ 1 7fe\ ffitk^-^S:* 
^i&tr^FF s 1 3 2it^;*7'> V^Tfc 

5o rr.T, !&Ki*SK<ZMi£te\ FFsU^gt 

2 K ^ T X O 
40 #iJX.!3\ ? S /7 , ft^2 5 6, ^^y V'^JSCi&S 4 

K ^ log 2 (2 56X4) 

J: 9, K=io i:*S e 

[0103] f^-yi 8tt, ¥L\fy YloV^Z 

t^FF s 1 3 fctt^rT^x^^^LT^— ^^rjEffi~ 
^/<y^^\^7\H(D¥ F s 1 3<D{SLBtffi* Kt'^h^?^ 
50 ^co^^r*LTi/^(Z)T% J>5IBffii:io^iy^ 
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hXtef^ y ^vhS-tfJxfi, 8^ff s 1 

[0 10 4] ^<fc5t-LT, ##JfcJ:*Ui, ElKSr/h 

[0 10 5] ^Lt, *«Wtt±iELfcH«fi?gl|giclB^: 
[0 10 6] 

<or- 9 Kttmw srKBSctT* ow< # a^m 

D s - CDMAJS^fflv^cSSSS^Kffi© J: 5 * 

[0 10 7] »5R«2|2*<7>*«M©^5'^K>= r 

^t. Z<oteWt7*—9<z>A.*i\zitzcx* iffi^teflfeT*- 
^ ^ -SB f c *3 frt 5 *• t= ~ * f£ff 8P^ <D 7 s — ^ ««rftllffli * 
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DMAfcfflv^^tt«l^l8*'X?»^b»©J: 5*W»«*S:Jtt 

l < mxir&mmz-M ^x#n^m$hx&z> £ ^ 5 

[0 10 8] RltffcT 5 — ^A*W»»tt, 

^i«ilt^< zt^x 9. ±&<DVtwc j 7 t —9 
xmm.Lt-m^^^^x , »^trv>s7 

[0109] *e>i^ % Rififfl:^— ^A**j»as«, 

[0 110] IT, 9 /<^(D%%Wv&^r — 

^^A^lftiJi-, Kifct!t7 f -*A*«l»»^&^«(»m^ 

#7y^/7Pix/ft 7=-^A^iB#^^ih^(c: 
50 5) o 
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[0 111] r r-t\ &mkf— ?s<*%b\Z.3$tfZ>T~— 

[0 112] $?>(C, l^te^-^^gPJ-^ttST 5 - 

flT*4:-t-6lfcaiHllS»SrliHtT«figL-ri>J:<, 

^o^Sfl:, it:^)S^f-i/7°y v^^y^SrA 

73^-rt-, tM^-*A#M»«^»&©iM#m#fc©» 

««8r£5£i:fcJ:-3-C, #7y s'^oyT^IBSr*- 
**7) „ 

[0113] it> mteWtT-f^xtttbrnmniKk 

«J|£tt^tH* L 5 Sir ?>*x5 kitfc, 

*5V^T. •feU^^iaoTlW^fc7!;s'7'7B<x7' 
U t©ft07jj'7 , 7By7 , H:, f?lkttffi 
left 6 «0-e<g;?B»^<kAS £ *v5 £ V -> 5 #L&tf s S> 5 
(«*«8) o 

[0 114] *^W©CDMAiim^»ffii»SffS^ 

St«a»l«BJi9S, a*?'- *«:A2J 3 JxS'* 

k, t%fc1fc^—#<DAM'fctX±.fZ<Dm.WLT~~?/<* 
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